been done to extend further the therapeutic utility. Assuming the clinical importance of the drug and keeping in mind the nonavailability of probable pathogenesis, a systematic proving of Formic acid, with randomized, double-blind, placebo-controlled technique was conducted by Central Council for Research in Homoeopathy (CCRH) [6] followed by its clinical verification to ascertain its therapeutic usefulness. Council took up its proving in 1980-1981 and after that verification was done by the council to enhance its therapeutic utility.
Description
Chemical symbol: HCOOH [7] Mol. Wt.: 46.03 [7] Synonyms: English: Formic acid [7] French: Acide formique [7] German: Ameisensaure [7] Formic acid is the simplest carboxylic acid. [3] It is a colorless liquid, having a pungent acid odor, and a burning taste; it crystallizes at 0°C and boils at 100°C; soluble in all proportions in water, alcohol, or glycerin. Its specific gravity is 1.23. When applied to the skin, it produces a burning sensation and even blisters. [7] It is an important intermediate in chemical synthesis and occurs naturally, most famously in the venom of bee and ant stings. The principal use of Formic acid is as a preservative and antibacterial agent in livestock feed. [3] Metabolism of methanol, methyl ethers, esters, and amides gives rise to Formic acid. This acid is an inhibitor of the mitochondrial cytochrome oxidase causing histotoxic hypoxia. [8] This acid was first obtained by the distillation of ants, by Samuel Fisher (Lavoisier). [9] Formic acid is found in certain caterpillars, and doubtless, the "bombic acid," Lavoisier mentions as being obtained from silkworm larva, was impure Formic acid. Later, F. Will has shown that the fluid in the hairs of a species of caterpillar, which causes inflammation of the skin when handled and the poisoning by the sting of some insects, is due to the Formic acid present. It has also been demonstrated that the stinging hairs of the nettle, Urtica urens, and Urtica dioica contain this acid. Formic acid is also found in pine tree leaves and in the blood, bile, urine, perspiration, and muscular tissues of man. [9] The place of Formic acid in medicine and chemistry is a great and growing one. In the form of tincture of ants, Formica rufa, has a distinct place in homoeopathic practice. [4] Formic acid in small doses increases muscular strength and resistance to fatigue. In prescribing, Clarke orders an ounce or two of a solution of Formic acid in the proportion of one part of the acid to eleven parts of distilled water. Of this, one teaspoonful is taken in a tablespoonful of water after food once or twice daily. [5] In cases of acute rheumatic fever and acute gonococcal arthritis, Formic acid 6X, 1 cc., every 6 days showed splendid results. [10] The primary objective of the study was to clinically verify the symptomatology of the drug as observed during proving or as mentioned in other literature. The secondary objective was to ascertain the clinical symptoms that did not appear during the proving but were improved in the patients after its administration, either completely or partially. The study of Formic acid was started in June 2010 and continued until March 2014 at 9 research centers of CCRH across India.
methods

Study Design
Multicentric observational clinical verification study was conducted at Central Research Institute, Noida (Uttar Pradesh), Homoeopathic Drug Research Institute, Lucknow (Uttar Pradesh), Regional Research Institute (H), Puri (Odisha), Regional Research Institute (H), Shimla (Himachal Pradesh), Regional Research Institute (H), Gudivada (Andhra Pradesh), Regional Research Institute (H), Imphal (Manipur), Dr. Anjali Chatterjee Regional Research Institute (H), Kolkata (West Bengal), Clinical Research Unit (H), Port Blair (Andaman and Nicobar Islands), and Clinical Verification Unit, Patna (Bihar) from June 2010 to March 2014.
Participants
Participants having symptomatological similarity Formic acid and from all age groups irrespective of sexes were included in the study. Exclusion criteria were clinical presentations not corresponding with the medicine and the patients who were on regular medication for any systemic disease. Patients who were on any medication for any "acute" purpose, 1 week before being enrolled in the study, were put on a washout period of 7 days. Informed written consent was obtained from the eligible patients or from the guardians in case of minors before initiating the study.
Data Sources/Measurement
At the baseline, the symptoms were repertorized using a repertory, prepared for this purpose by the council to aid the investigator in the selection of an appropriate medicine and subsequently confirmed from the Materia Medica. This was prepared specially for the study comprising the proving symptoms of the drug, to find out the similarity of Formic acid with the symptoms collected. Formic acid was prescribed according to the similarity of symptoms. Study medicine was procured from the licensed pharmacy in various potencies, namely 6C, 30C, 200C, and 1M.
Thus, if Formic acid was found indicated for the patient as per the drug picture recorded, [9] it was prescribed in 6C potency thrice a day. If it was not indicated, the patient was excluded from the study and treated in the general OPDs of the respective research institutes/units. The changes in presenting symptoms and signs were recorded during the follow-up visits. If there was any kind of improvement, medicine was stopped and was followed by placebo. If there was no change in symptoms and signs even up to 7 days, the next higher potencies such as 30C, 200C and 1M were prescribed as per the need of the case and in accordance with homoeopathic principles. If no change was observed even after the change of potencies, the case was closed and considered as a clinical failure.
Sample Size
A total of 6210 patients were screened from the OPDs of nine centers of CCRH. Out of this, 5940 cases who did not meet the inclusion criteria were excluded from the study. Two hundred and seventy patients were enrolled having similar symptomatology with Formic acid and meeting the prespecified eligibility criteria. Of these, four dropped out and 266 cases were analyzed [ Figure 1 ].
Statistical Method
The data of all the cases were collected and compiled in specially designed Excel spreadsheet and thereafter analyzed. Data were presented in number, percentage, mean, and standard deviation. Prevalence of the symptoms in the responding and nonresponding population was compared using Chi-square or Fisher's exact test, keeping P < 0.05 two-tailed as statistically significant. As per protocol a minimum of two prescriptions for each symptom has been considered for enlisting.
results
A total of 270 patients were enrolled having similar symptomatology with Formic acid and meeting the prespecified eligibility criteria. Of these, four dropped out and 266 results were analyzed in the end [ Figure 1 ].
Among the enrolled patients, 137 (51.5%) were male, rest of 129 (48.4%) were female. The mean age in years of the patients was 35.0 ± 13.2. Mean body mass index (BMI) was 23.2 ± 3.10, and most of the patients (n = 195, 74%) belonged to the normal BMI range of 18.5-24.9. Two hundred and fifty-one (94%) were married and the majority (n = 110, 44%) were homemaker [ Table 1 ].
Out of 266 registered cases, 215 cases (80.8%) responded to Formic acid. The clinically verified symptoms were enlisted along with the outcomes on the basis of proving records (drug proving profile generated by CCRH) and the symptoms available in other literature and also the new observations (clinical symptoms), those are not mentioned elsewhere but found to have improved after the administration of Formic acid [ Table 2 ].
Among 215 patients, a total of six different clinical diagnoses were obtained. Dyspepsia was the most frequently diagnosed condition (n = 166, 62.05%) followed by headache (n = 127, 47%) and followed by arthralgia (n = 115, 43.2%) [ Table 3 ].
Among the proving and clinically verified symptoms, most frequently observed were: Table 2 ].
Significantly higher prevalence of the symptoms under question in the responding population than in the nonresponding population was found in case of five symptoms: Chi-square (Yates corrected) =33.5; P = 0.001 two-tailed) 5. Chilly patient (74/215 vs. 13/51; Chi-square (Yates corrected) = 1.11; P = 0.29 two-tailed) 6. Easily angered (10/215 vs. 02/51; Chi-square (Yates corrected) = 0.05; P = 0.82 two-tailed).
However, as far as the peculiarity of the symptoms, according to their prevalence in responding population, are considered, the first five may be segregated further and may be deemed as the most promising symptoms for future research [ Table 4 ].
disCussion
During this study, eleven symptoms of Formic acid were verified, which were from the proving of the medicine conducted by the Council. Alongside, some new symptoms were identified as clinically associated symptoms, improved wholly or partially, or showing improvement in the main complaint. Many symptoms showed improvement of 75% or higher [ Table 2 ]. Formic acid, though belonging to one of the major group (acid group) of homoeopathic medicines, has always remained a lesser known and lesser used drug. Traditionally, also Formic acid was rarely employed as a medicine; it was only used externally as a local irritant, in sluggish capillary circulation, in certain painful affections, and in enfeebled or paralytic conditions of the limbs.
Homoeopathically, it was used by John Henry Clarke in treating cases of chronic arthritis successfully. In spite of this, Formic acid still remained a lesser known drug. Our study confirmed its use in cases of arthritis once again. Along with this, our study shows that it may also be used in other conditions such as dyspepsia, headache, and spermatorrhea as a good number of patients of these conditions were found to be improved by this medicine. Strikingly, all the 19 patients (100%) suffering from varicose veins improved after treatment. Apart from this, the newly emerged general symptoms may offer promising help while considering prescribing Formic acid. These findings are probable and need confirmation through clinical observations.
The action of Formic acid on extremities was marked with symptoms such as pain in the left leg as if sprained, thus confirming one of the symptoms available in literature, i.e., varicose veins in the left leg. Besides this, some symptoms such as heaviness of head in the morning from 6.30 a.m. to 8.00 a.m., heaviness in abdomen, dull pain in right hypochondrium, flatulence at night, desire for onions, yellow coated tongue, and nocturnal seminal emissions emerged as important pathogenesis of Formic acid. Statistical significance in these symptoms increases the probability of the drug in curing such illness in clinical practices. Moreover, this study Contd... also confirms the use of Formic acid in helping cases of chronic arthritis.
Apart from the above observations, a group of valuable symptoms also emerged reflecting the picture of the drug and thereby widening the probable scope of its therapeutic applicability. Those were loose stool, desire for spicy things, clean tongue, tastelessness, profuse sweat, and disturbed sleep. As regards thermal modality, most of the patients were found to be either chilly or sensitive to extremes. Obtained mental features were irritability and easily angered. These may be considered as useful clinical concomitants, to prescribe the medicine. Moreover, the overall results generated were contributed by different study sites, indicating enhanced generalizability of the study findings. However, being an observational trial, this study cannot address the threats to various external and internal validity issues. Several weaknesses should be taken into account when considering the results of this research. Several sources of bias could influence the findings. In a retrospective work of this kind, it is quite difficult to assess when a patient has had a positive evolution, and it is much more difficult to attribute it to the treatment. [11] Another possible source of bias is the difficulty in assessing the presence of symptoms in patients' records because the mere mention of the symptoms in them does not mean necessarily that they were really present in the patients nor that they were strong enough to be considered as medicine indicators. [11] Furthermore, we compared between responding and nonresponding patients for one medicine. This way, we can only get some idea of symptoms that can be further investigated. These could be of great value when compared with similar data of other medicines. However, the prevalence of symptoms should preferably be compared with the whole population.
The research protocol should have anticipated and kept provision to address the issues related to spontaneous recovery of the symptoms under question, for example, using modified Naranjo criteria. However, this observational trial, being exploratory in nature, cannot evaluate the same. Therefore, assessment of likelihood ratio (LR) of symptoms to be used as a rational means for detecting indicators to homoeopathic medicines. Prospective multicenter research of real prevalence and LR of symptoms should be carried out on to tune homoeopathic medicines' knowledge and more important, to improve prescription accuracy and clinical results. [11] 
ConClusions
This study was conducted to clinically verify the "symptomatology" of Formic acid by ascertaining the symptoms improved during verification. This paper generated a list of clinically verified symptoms of Formic acid and warrants further evaluation using enhanced methodological rigor. On many occasions, a limited number of prescriptions was For clinical data, the improvement should consist of using data from prospective, multicentered research. The symptoms with low prevalence need a greater number of cases to establish substantial LR. The implementation of LR indicating the increase (or decrease) of the likelihood that a medicine will be effective if a certain symptom is present (or absent). [12] The use of LR leaves less room for speculation and will enable more accurate and quantitative description of strength of the probable or claimed characteristic symptoms of the drug, based on empirical evidence instead of assumption. However, all these results should be considered as provisory and need confirmation through prospective research of real prevalence to the knowledge of medicines and more importantly, to increase posterior chance of correct selection of medicine, improve prescription accuracy and clinical outcomes. The causal association can be tested prospectively and systematically in all cases using modified Naranjo criteria in future studies. Formicum acidum: Estudio clínico, observacional, multicéntrico de verificación homeopática RESUMEN Objetivos: Este estudio se ha realizado para verificar clínicamente la sintomatología de Formicum acidum y determinar los síntomas que mejoraron durante la verificación. El objetivo es incorporar los nuevos hallazgos (si se obtuvieran) en la sintomatología de Formicum acidum. Métodos: Se ha realizado un estudio clínico, observacional, multicéntrico de verificación homeopática en nueve centros del CCRH (Central Council for Research in Homeopathy) para verificar los síntomas dpatogenésicos de un medicamento poco utilizado, el Formicum acidum. Se incluyeron 270 participantes que tenían una sintomatología similar al Formicum acidum, que se prescribió en las potencias de 6C, 30C, 200C y1M, en función de las necesidades de cada caso. Los datos se recogieron en una hoja de cálculo EXCEL especialmente diseñada para su posterior análisis. Los datos recogidos se presentaron con estadísticas descriptivas. La prevalencia de los síntomas en la población de respondedores y no respondedores se comparó con la prueba de chi cuadrado o la prueba exacta de Fisher. Resultados: De los 266 pacientes con seguimiento, 215 casos respondieron (80,8%) con un intervalo de confianza el 95% de 0,75 a 0,85. El número de síntomas verificados fue el siguiente: síntomas de patogenesias (n = 11) y observaciones clínicas nuevas (n = 22). Los nuevos síntomas generales que surgieron han de considerarse en las prescripciones de Formicum acidum. Conclusiones: Se han podido verificar clínicamente los síntomas de la patogenesia de Formicum acidum, pero es necesario interpretar con precaución la correlación de los síntomas específicos del paciente. Es esencial replicar estos estudios con una muestra más grande y estimar la relación de probabilidad en la práctica clínica real.
